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Abstract: The COVID-19 pandemic ushered in a new era for businesses globally. This study
examined how agricultural firms navigated the COVID-19 induced supply chains disruptions in
Ebonyi, Nigeria. Multi-stage sampling technique was employed in selecting 450 agricultural firms
across the state from where data were elicited with structured questionnaires and analyzed using
descriptive statistics and the Seemingly Unrelated Regression (SUR). Findings showed that the
pandemic severely disrupted supply-chain activities, leading to outrageous price inflations,
transportation-logistics disruptions, labour shortages, supply-chain bottlenecks, significant
decrease in agricultural firms’ income and an increase in food insecurity. To mitigate these
challenges, agricultural firms found alternative transportation and logistics solutions, diversified
product offerings to meet changing demands and reduced labour requirements. The SUR estimates
showed that production size, firm location, previous hazard experience hazard, product diversity,
capital, social net benefits and operation risk influenced the firms’ post pandemic survival. The
pandemic led to business’ shut down, severe movement restrictions with far-reaching devastating
and lingering effects on the supply chain, economy and livelihood structure of the agricultural firms
and populace at large. Firms must manage risks, maintain multi-layered diversification while
government must provide robust social safety nets to enhance agricultural firms’ resilience and
survival prospects against systemic shocks.
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1. Introduction

Agriculture stands as a cornerstone of Ebonyi State's economy, making substantial
contributions to both its GDP and employment landscape (Anigbogu and Uzondu, 2018). The state's
agricultural output encompasses key crops such as rice, yam, cassava, and vegetables (Onyeneke et
al., 2021). The intricate supply chain for these agricultural goods encompasses multiple stages,

ranging from planting and harvesting to processing, packaging, distribution, and eventual retail.
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According to Oyim et al. (2023), agricultural productivity in Ebonyi is constrained by high
costs of mechanized farming relative to manual labour and inadequate capital, which discourage
mechanization and keep many farmers reliant on manual labour. In addition, limited storage and
post-harvest facilities, inadequate infrastructure, including underinvestment in water and irrigation,
dependence on rudimentary modes of transport and by bad roads, high transport costs further
undermine agricultural production and food availability (Ogiji and Udoikah, 2025; Nnadozie et al.,
2018). Ebonyi’s budgetary allocations to agriculture have consistently fallen far below the Maputo
Declaration benchmark of 10% of the annual budget, often under 3% and falling below 2% from 2018-
2021, with even these meagre allocations not fully released (Ogbodo et al., 2023). Studies argue that
such underfunding has hampered agricultural development and exacerbated food insecurity,
unemployment, poverty and low revenue contribution from agriculture, indicating limited policy
support capacity during crises.

Before COVID-19, most farmers in Ebonyi operated at smallholder scales, with rice farmers
characterized as small-scale and heavily constrained by poor access to production credit, low
productivity, and lack of timely access to improved seed and other inputs (Chidiebere-Mark et al.,
2019). Inadequate capital, high cost of mechanized farming relative to manual labour, lack of
investment in post-harvest processing and storage and poor infrastructure were all characteristics of
the pre-COVID era, exposing the sector to external shocks. Commodity markets for smallholders
were often informal and localized, with smallholders typically selling directly and personally to
buyers rather than through structured channels (Hani, 2020).

Ebonyi’s smallholder-dominated agricultural structure can act as both a vulnerability and a
resilience factor. Evidence from Nigeria and other African countries shows that smallholders and
agricultural SMEs relying on informal, localized markets were particularly exposed when COVID-19
containment measures restricted movement, reduced transport options and limited access to input
and output markets, leading to declines in production, trading activities and farm incomes (Onyeaka
et al., 2022).

At the same time, research across Africa finds that local networks and informal arrangements
were central to coping. Smallholders and agricultural SMEs often survived by selling within their
immediate communities, relying on local networks to reach customers, or diversifying livelihood
activities (Dapilah et al., 2020). Such social networks and group memberships are associated with
greater livelihood diversification and higher resilience to shocks, and pandemic-era studies show
smaller agricultural SMEs using local networks and roadside or neighbourhood sales when formal
channels were disrupted (Kadzamira et al., 2023).

However, the high cost of inputs, limited credit, and lack of infrastructure in Ebonyi restrict
production cycles and adaptive capacity: farmers face poor access to production credit, high labour
and input costs, and weak infrastructure, while reliance on erratic rainfall and limited or no irrigation
infrastructure leads to uncultivated fields in the dry season and recurrent yield losses (Nwahia et al.,
2020). These pre-existing constraints heighten vulnerability when shocks such as COVID-19 occur.

Agriculture is still largely practiced at the subsistent level by small-scale farmers, with low
yields linked to traditional methods, misuse of modern technology and low credit access, including
Ebonyi. By contrast, northern rice belts (e.g. Kano—Kaduna axis) have been focal areas for larger

irrigated and mechanized rice schemes and commercial out-grower arrangements in national
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rice-sector policy debates, which strengthen linkages to national markets (Nwahia et al., 2020),
reflecting Ebonyi’s weaker historical infrastructure and capital intensity.

Within Southeast Nigeria, however, Ebonyi shares similar COVID-19-induced food security
challenges with neighbouring states: lockdowns, border closures and movement restrictions
disrupted food crop production and food supply chains, reducing availability, accessibility and
affordability of food (Munonye et al,, 2022; Onyeaka et al.,, 2022). In Southeast Nigeria overall,
lockdowns sent farmers off their farms, blocked inflows of food and livestock from other regions,
drove up prices, and sharply worsened food security indicators.

According to Bitzer et al. (2024), national and cross-country studies on COVID-19 and
agricultural food systems are often conducted at aggregate or multi-country scale, assessing national
food security indicators or broad supply-chain resilience patterns rather than place-specific
value-chain structures. This Ebonyi-focused study on COVID-19 pandemic highlights the value of
sub-national, context-specific analysis of food supply chains and food security dimensions. This
location-specific study will help reveal meso-level resilience mechanisms and institutional gaps in a
marginal yet strategically important agrarian region, complementing more generalized national
assessments (Bitzer et al., 2024). This study further contributes to existing literature by highlighting
the unprecedented disruptions in local supply chains across various agricultural sectors in Ebonyi
state. The over-reliance of the region on agriculture for sustenance predisposes it to supply chain
disruptions and its attendant consequences such as labor shortages, transportation bottlenecks,
market closures, and fluctuating prices (Reardon et al., 2021).

To this effect, the study answers the following questions:

1. Who are the major supply chain actors in the agricultural sector?

ii. How did COVID-19 disrupt the agricultural supply chain and to what extent?

iii. What mitigation strategies were employed by these agricultural firms to manage the
disruptions?

iv. What are the social and economic implications of the pandemic on agripreneurs’ income,

food security and wellbeing?

V. What factors influenced the agricultural firms’ post pandemic survival/recovery?

1.2 Theoretical and empirical considerations
1.2.1  Supply chain resilience theory

Supply chain resilience theory explains a firm's and supply network's ability to anticipate,
absorb, adapt to, and recover from disruptions while maintaining core functions, emphasizing
capacities such as robustness, redundancy, flexibility, and adaptability (Ali et al., 2017). This theory
integrates perspectives from systems theory and organizational resilience literature, viewing
resilience not only as stability but also as proactive adaptation and transformation (Ivanov, 2023). The
COVID-19 pandemic exposed agricultural supply chains to severe shocks including movement
restrictions, input shortages, labor constraints, and market volatility, highlighting the need for
resilience in these sectors. Agricultural firms demonstrate resilience by reconfiguring sourcing
channels, adjusting production schedules, diversifying markets, and adopting alternative
distribution mechanisms (Ali et al., 2017). This framework is especially relevant in developing
economies where supply chains tend to be fragmented and highly vulnerable to systemic shocks due

to limited integration and resources (Takamuhabwa et al., 2015).
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1.2.2  Business survival frameworks
Business survival frameworks focus on how firms withstand external shocks and remain

operational during crises by leveraging critical resources, managerial competence, liquidity,
innovation, and strategic flexibility, drawing from the resource-based view and dynamic capability
theory (Senin et al.,, 2024). Firms’ survival depends on deploying internal capabilities, utilizing
external networks, and proactively responding to environmental uncertainty (Husni et al., 2025).
These frameworks explain why some firms exit the market while others endure by emphasizing
factors such as innovation ambidexterity, dynamic capabilities, and strategic awareness (Aldianto et
al., 2021). Empirical studies highlight that managerial skills, business agility, and access to resources
are crucial for short- and long-term survival under crisis conditions (Rahman et al., 2022).
1.2.3  Crisis management models

Crisis management models provide structured approaches to understanding organizational
responses before, during, and after disruptive events, typically outlining phases such as crisis
preparedness, response, recovery, and learning (Vasickova, 2020). According to the research,
effective crisis management involves early warning systems, contingency planning, rapid decision-
making, communication, and post-crisis adaptation to enhance organizational resilience. During the
COVID-19 pandemic, many agricultural firms operated reactively due to limited preparedness for a
global health emergency, highlighting gaps in crisis readiness (Singh & Chahal, 2015). Applying these
models helps explain firm-level responses including operational adjustments, workforce
restructuring, and adoption of emergency coping strategies aimed at mitigating supply chain
disruptions (Lopez et al., 2023).
1.2.4  Risk assessment theories

Risk assessment theories focus on how organizations identify, evaluate, and manage
uncertainty and potential losses by emphasizing risk perception, probability assessment, impact
severity, and mitigation strategies (Aven, 2016). In supply-chain contexts, risks arise from
production, logistics, markets, institutions, and external shocks such as pandemics, which increase
complexity and uncertainty Liu et al., 2025). The COVID-19 pandemic heightened both perceived and
actual risks across agricultural supply chains by disrupting input availability, transportation,
demand, and pricing (Semenova & Sokolov, 2025). These theories provide a foundation for
understanding how agricultural firms evaluate vulnerabilities and implement risk-reducing practices
to enhance resilience and continuity (Aalabaf-Sabaghi, 2023).
1.3 Empirical review

The agricultural sector, a vital source of food security and economic stability, faced unique
challenges during the pandemic. Studies have highlighted supply chain disruptions caused by labor
shortages and logistics bottlenecks across various sectors, including manufacturing and food supply
chains (Kanike, 2023; Deconinck et al., 2020). These disruptions led to reduced access to inputs,
transportation constraints, and market closures, ultimately affecting food availability and prices
(FAO, 2020; Swinnen and McDermott, 2020). Smallholder farmers, often the most vulnerable,
experienced income losses and decreased livelihood resilience (Torero, 2020). Research by Glauber et
al., (2020) investigated the pandemic's impact on global food trade and agricultural supply chains.
They found that lockdowns, labor shortages, and transportation disruptions disrupted the flow of
agricultural products, leading to concerns about food security and food price volatility. Swinnen and

McDermott (2020) examined the resilience of agricultural supply chains during the pandemic. They
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highlighted those disruptions in labor-intensive agricultural production and disruptions in logistics
and trade had significant repercussions for the global food system.

Studies have also revealed specific insights into how the COVID-19 pandemic impacted agricultural
supply chains at regional and national levels. For instance, research conducted by Reardon et al.,
(2020) focused on the effects of the pandemic on agricultural markets in sub-Saharan Africa. They
found that disruptions in transportation and marketing channels led to increased food prices and
reduced access to agricultural inputs for farmers in the region. In another study, Aday and Aday
(2020) investigated the impact of the pandemic on the global food supply chain, emphasizing the
challenges faced by perishable food producers. They noted that disruptions in international trade and
export restrictions affected the ability of agricultural producers to access global markets.
Furthermore, empirical studies by Espitia et al. (2020) and World Bank (2020) have analyzed the
impact of trade restrictions and export bans on agricultural supply chains. They found that such
measures, while initially intended to secure domestic food supplies, could exacerbate global food

price volatility and disrupt agricultural trade flows.

2. Materials and Methods

2.1 Study Area

Ebonyi State, our study area is in the humid tropical agro-ecological zone of Nigeria, within
longitudes 7°30'E to 8°30'E and latitudes 5°40'N to 6°45'N (Arochukwu et al., 2025). The state covers
a land area of approximately 6,488 km?2. According to projections using a growth rate of 2.5%, Ebonyi
State’s population was estimated to be about 3,242,500 persons in 2022, based on data from the
National Population Commission (National Population Commission, 2022). The climate of Ebonyi
state is that of humid tropical climatic region, with two seasons which are rainy season between April
and October and dry season which is felt between November and March. It is located at an elevation
of 113 meters above sea level. Mean annual temperature stands at 28°C with average rainfall of
1200mm - 2500mm.
2.2 Sampling techniques and questionnaire development

In this study, cross-sectional data collected directly from the agricultural firms’ owners and
managers were used. Quantitative data were collected through structured surveys. The survey
questionnaire was designed to capture information about changes in production levels, disruptions
in transportation and distribution, price fluctuations, income losses, and market closures. A multi-
stage sampling technique was used to select a representative sample from different regions within
the state. In the first stage, stratified random sampling method was used to divide the study
population into three strata based on Ebonyi State’s agricultural zones: Ebonyi South, Ebonyi North
and Ebonyi Central. In the second state, two Local Government Areas (LGAs) were selected from
each agricultural zone to have total of six LGAs. In the next stage, a list of registered agripreneurs
were obtained from the Trade and Commerce Department of the LGAs from where seventy-five (75)
agripreneurs were randomly drawn from each LGA making a total of four hundred and fifty (450)
respondents.
2.3 Data analysis
Descriptive statistics like frequencies and percentages as well as inferential statistics like seemingly
unrelated regression (SUR) were employed in the data analyses.
2.3.1  The Seemingly Unrelated Regression (SUR)
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The study considered the possibility of agripreneurs’ survival after the COVID-19 pandemic. Net
profit is a critical variable in firm survival analysis, defined as gross profit minus all operational and
exit costs, where exit costs refer to the expenses associated with closing a business and leaving the
market. For a firm to survive over a multi-year period, net profit must remain non-negative;
persistent negative net profit typically leads to business failure and market exit. A positive net profit
suggests growth potential, while zero net profit indicates the firm is merely breaking even. Thus, the
technical requirement for long-term survival is that net profit should not fall below zero
(Christopoulos et al., 2019; Thompson & George, 1984; Delmar et al., 2013). The SUR was employed
in analyzing the determinants of survival (net profit) of the agripreneurs in Ebonyi state for the
periods after the peak of the crisis, particularly in 2023.
The SUR system of equations presented by Zellner (1962) consists of several M linear regression
equations where M>2. Each regression equation gives us a specific causal relationship or a statistical
regression relationship between the endogenous variable and one or more exogenous variables. The
number of equations in the system model is equal to the number of endogenous variables. The system
of equations comprising M of the regression equations is as follows:
yi=Xifi+ Wi .. ()
Where, i =1..., m; vector of yi (Tx1) endogenous variable observations, yi = (yi, ... Ys). X = set of
explanatory variables. It can be noticed that each equation in the SUR model is a linear regression
model, and it seems unrelated at first sight, but they are related through random error terms. For a
more multivariate approach, the equation (1) can be explicitly specified for three categories of
agripreneurs (crop and livestock producers, crop and livestock processors and distributors of
agricultural products) in form, following AL-Bermani and Kadhim (2002):

Yie= By + B X1+ B, Xy + B, X3 + B, Xs + BXs + B Xe + B,X7 + BgXg + ByXo + 1y . (2)

Yoo = By + B X1+ B, Xy + B X3 + B, Xs + BXs + B Xe + B,X7 + BgXg + ByXo + 1y . (3)
By + B X1+ B,Xy+ B X5+ B, X4+ BXs + B Xg+ B, X7+ BeXg + BoXo + 11y ... (4)
Where, Y1, Y2 and Ya: are the average net profits of the crop and livestock producers, crop and

h<
&
I

livestock processors and distributors of agricultural products respectively for 3 years (2021-2023 in
Naira); pu1, 2, ps = error terms

X1 = Age of the agribusiness (years)

X2 = Size of the agribusiness (Number of employees)

X3 = Agribusiness location (Dummy: urban = 1; otherwise = 0)

X4= Hazard (Dummy: past occurrence of shock = 1; otherwise = 0)

Xs= Diversity of product mix (Dummy: Yes = 1; no = 0)

Xs = Capital (Naira)

X7 = Access to credit (Dummy: Yes =1; No = 0)

Xs = Beneficiary of social net benefits (Dummy: Yes =1; No=0)

Xo = Operation risk (ratio of standard deviation to mean of net profit)

The SUR data were therefore analyzed by jointly estimating multiple related equations using the
Feasible Generalized Least Squares method. Initial OLS estimates were used to derive the cross-
equation error covariance matrix, after which the system was estimated simultaneously to account

for contemporaneous correlation among error terms and improve efficiency.

3. Results and Discussion
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3.1 Categories of the agricultural supply chain actors
Table 1 shows the distribution of various categories of agripreneurs’ involvement in supply chain of

agricultural products.

Table 1: Categories of the agricultural supply chain actors

Categories Freq. Percent
Crop and livestock farming 105 23
Crop and livestock processing 200 44
Distributors (wholesaler-retailer) 120 27
Consumer 25 6

Total 450 100

The result shows that four (4) major categories of agricultural supply chain actors were
sampled in the study. Crop/livestock processors were in the majority (44%), followed by distributors
(27%), crop/livestock farmers (23%) and consumers (6%). Agricultural production and farming
represent the first stages of the supply chain (SC). In this first stage, agricultural food raw materials
are produced, derived from the activities of the agriculture — crop, forestry, livestock and fishery
sectors (Stone and Rahimifard, 2018).

The processing stage distinguishes the agricultural food sector and consists of all processing
steps of raw materials and semi-finished products, up to the packaging stage. The stages are different
for each food product. At this stage, agricultural food raw materials are processed through one or
more value-added processes (Hobbs and Young, 2000; Cucagna and Goldsmith, 2018).

Products can be delivered to consumers in two ways: through retail or food service. The retail
trade is principally handled by large-scale retail enterprises. Wholesalers provide the link between
the production and distribution stages. Wholesalers purchase agricultural or industrial products for
resale to retail entities (Olhager et al., 2015). Distribution/logistics encompasses organizational,
strategic, and managerial processes within the SC. Its task is to manage physical, and information
flows from the production stage to the consumption stage, optimizing activities and responding
efficiently to customer demands. The activities performed range from the procurement of raw
materials to the preparation of orders and transportation through the distribution network. At
different stages, logistics are composed of different specificities due to the nature of the products,
which can be fresh, dry, or frozen; the complexity of the production; the internationalization and
geographical distance of markets; and the development of numerous sales channels (Sachan and
Datta, 2005).

3.2 COVID-19 induced supply chain disruptions in the agricultural sector
The agripreneurs were asked how the COVID-19 pandemic affected their involvement in the

agricultural supply chain in Ebonyi State. Their responses are presented in Table 2.

Table 2. Extent of COVID-19 induced agricultural sector supply chain disruption

Extent of disruptions Freq. Percent
Severely 230 51
Moderately 110 24
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Slightly 80 18
No disruption 30 7
Total 450 100

The result shows that majority (51%) of the respondents stated that the pandemic severely
disrupted their supply chain activities. About 24% and 18% reported moderate and slight disruptions
respectively while 7% said to have had no disruption. In other words, the pandemic negatively
affected every facet of life and supply chains were radically disrupted as well as currency markets
thereby witnessing supply and demand shock.

COVID-19 agricultural sector supply chain challenges

The COVID-19 pandemic was a notable black swan event that had a lasting impact on society,
the economy, and public health. The agripreneurs were therefore asked to describe the specific
disruptions or challenges they encountered during the COVID-19 pandemic in the agricultural

supply chain. Their responses are presented in Table 3.

Table 3. COVID-19 agricultural sector supply chain challenges in Ebonyi state

Specific challenges Frequency** Percentage
Disruption in transportation and logistics 440 98
Shortage of agricultural labor 350 78
Closure of markets or retail outlets 275 61
Supply chain bottlenecks (e.g., delays in procurement/distribution) 390 87
Price fluctuations (e.g., sharp price increases or decreases) 445 99
Loss of perishable goods (e.g., fruits and vegetables) 340 76
Reduced access to agricultural inputs (e.g., seeds, fertilizers) 225 50
Challenges in accessing financial support or credit 280 62
Government regulations or restrictions impacting agriculture 200 44
Increased production costs 300 67
Lack of access to technology for remote work or sales 150 33
Health and safety concerns for workers 390 87
Difficulty in adapting to new safety protocols 335 74

“=multiple responses

The result shows that price fluctuations (99%), and disruption in transportation and logistics
(98%) were the major challenges and disruptions faced by agricultural supply chain actors during the
COVID-19 global lockdown. There were issues of supply chain bottlenecks (87%) and workers” health
and safety concerns (87%) as well as shortage of agricultural labour (78%), loss of perishable goods
(76%), difficulty in adapting to new safety protocols (74%).

Fluctuation in prices was a major agricultural products supply chain disruption in Ebonyi
state. Agricultural product prices first rose because of COVID-19’s effects, since there was less supply
and more demand because of panic buying. Later, tightening limitations and a decline in consumer
spending power led to a major reduction in both demand and supply, which in turn led to lower
product prices. The propagation of these impacts has thus had knock-on effects along SCs, the so-
called ‘Ripple Effect’ (Weersink et al., 2021), causing shortages for some products and price increases
at the distribution stage. According to Coluccia et al. (2021), Weersink et al. (2020), Liu and Ren (2024)
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and Grinberga-Zalite et al. (2021), price increases caused by limited access to raw materials
understood as labor and packaging materials have also caused problems for consumers, who have
been in some cases forced to give up quality food in favor of cheaper food.

Generally, most agricultural products are transported from production sites to wholesale
distributors, retailers or even consumers. Movement of goods is usually affected almost by total
cancellation/high restriction of movements (Deconinck et al., 2021). Such logistical disruptions and
the application of movement restrictions limited access to some major crops and livestock markets
(Ravera et al., 2021), especially, since road transport is the main mode of transport for agricultural
food products in the state (Hatab et al., 2020).

Due to the restricted movement imposition, the agricultural products actors battled with so
many products without adequate access to markets. The poor storage system compounded the
challenge, forcing the supply chain actors to sale their products at lower prices or donated to charities
(Coopmans et al.,, 2021). Increased inventories due to declines in demand for some livestock
products, fruits, vegetables and other fresh and highly perishable products led to higher costs for
cold storage with reduced margins, which were already significantly impacted (Lopez-Ridaura et
al.,, 2021; Wang et al., 2020).

On the distribution side, the agricultural entrepreneurs reported cases of bureaucracies and
bottlenecks such as delayed distribution due to the need to adhere to all COVID-19 protocols.
According to (Weersink et al., 2021), this led to a change in demand for certain types of agricultural
products, especially, the more perishable ones (those with very short shelf-lives). These adjustments,
having repercussions on all other stages of the SCs, have been major short-term challenges for the
agricultural products’ SCs (Hobbs, 2021; Coopmans et al., 2021).

3.3 Adaptations and strategies employed by different actors within the agricultural supply chain to
mitigate the impact of disruptions caused by the pandemic

The respondents were asked if they adopted specific strategies to cope with the disruptions
caused by the COVID-19 pandemic in the agricultural supply chain and their responses are presented
in Tables 4 and 5.
3.3.1  Adoption of mitigation strategies

The distribution of the agricultural entrepreneurs by their decision to adopt mitigation

strategies to COVID-19 disruptions is presented in Table 4.

Table 4: Distribution of respondents based on adoption of mitigation strategies

Adopted mitigation strategies Frequency Percent
Yes 375 83
No 75 17
Total 450 100

The result showed that a great majority (83%) of the supply chain actors utilized COVID-19
disruptions mitigation strategies while 17% did not adopt mitigation strategies.

3.3.1 Adopted mitigation strategies
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COVID-19 related market disruptions have reduced incomes for many SC actors in Ebonyi
state, significantly eroding households’ purchasing power and forcing consumers to replace certain
products’ intake with cheaper alternatives. The distribution of the agripreneurs by their various

adopted mitigation strategies to COVID-19 disruptions is presented in Table 5.

Table 5: Distribution of respondents based on adopted mitigation strategies

Adopted mitigation strategies Frequency™ Percentage
Diversifying product offerings to meet changing demand 305 81
Implementing new safety protocols and hygiene measures for workers 290 77
Expanding online sales and e-commerce channels 295 79
Collaborating with other stakeholders in the supply chain 305 81
Finding alternative transportation and logistics solutions 375 100
Exploring new markets or customer segments 270 72
Investing in technology for remote work or sales 290 77
Stockpiling essential agricultural inputs 250 67
Seeking financial support or grants for business continuity 300 80
Reducing operational costs through efficiency measures 325 87
Adapting production processes to reduce labor requirements 330 88
Participating in government relief programs 270 72

** = multiple responses

Finding alternative transportation and logistics solutions (100%), adapting production
processes to reduce labor requirements (88%), reducing operational costs through efficiency
measures (87%), diversifying product offerings to meet changing demand (81%), Seeking financial
support or grants for business continuity(80%), expanding online sales and e-commerce channels
(79%), investing in technology for remote work or sales (77%) among others were the mitigation
practices employed by the SC actors in curbing the disruptive impacts of COVID-19 pandemic.

As the food consumption of end-customers changed, different products experienced vertical
drops in demand. One of the main measures consisted of reducing the variety of products to focus
exclusively on the most popular ones (Deconinck et al., 2021). Some actors experiencing an
interruption of supply channels reacted through self-production or stockpiled inventories for the
short term since they were mainly perishables. Other solutions involved the search for alternative
supplies, mostly local (Deconinck et al., 2021).

Locally based systems were advantaged in finding new sales channels and end consumers
because of strong personal relationships and trust. In contrast, other systems, due to a lack of skills
and relationships, failed to develop such relationships and thus lost customers and revenue (Hobbs
2020b). Food processors and handlers responded by implementing or strengthening takeaway and
home delivery services.

A widely applied measure by individual country governments was to provide funds and
subsidies. Another central measure was to offer the possibility of purchasing unsold products at a
reduced price for distribution to organizations that support people most in need (Lopez-Riduana et
al., 2021). For instance, government responses in Nigeria during the COVID-19 pandemic included
the provision of soft loans, subsidies, and financial assistance through special programs and
interventions to support both agricultural products employees and business owners affected by the

crisis. These measures aimed to alleviate financial difficulties and sustain agricultural activities, with
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recommendations for organized provision of loans and grants to address sector-specific challenges
(Ilesanmi et al., 2021; Ejiogu et al., 2020; Agbugba et al., 2022).

In the study area, some producers and distributors used digital solutions to explore or
strengthen alternative sales channels when traditional ones were closed. In response to the effects of
the pandemic, alternative sales and delivery methods were explored, such as e-commerce and online
delivery (Ravera et al., 2021; Deconinck et al., 2021). The ability to sell food through online platforms
helped small producers in shortening the distance to the final consumer (Weersink et al., 2021).
However, not all small businesses were able to take advantage of this opportunity as only a few urban
SC distributors could manage the associated logistics. Since these SC actors were majorly small
scaled, they were unprepared (Hobbs, 2020a), with a risk of further losses in the future (Hatab et
al., 2021). Urban consumers explored digital platforms to aggregate a large number of producers and
connect with them. This gave rise to online food markets while prospective consumers could place
orders and have their products delivered to them (Lopez-Riduana et al., 2021).

A major mitigation strategy was the diversification of markets, customers, and sales channels
(Lopez-Riduana et al., 2021). Diversification can be seen as a good measure - more easily applicable
before a shock event to increase resilience and better cope with adverse events, even at the expense
of the also-attainable economies of scale and consequent economic gains (Bisoffi et al., 2021). In
Ebonyi state, like other parts of Nigeria and Africa, supply chain diversification during the COVID-
19 crisis was limited, especially for highly perishable products facing significant transport constraints
(Nordhagen et al., 2021). According to Cheraffi et al. (2022) and Ashiru et al. (2022), diversification
was therefore more feasible for products not requiring specialized atmospheric, environmental, or
rapid transport conditions. Their findings further highlighted that only a few supply chains were able
to anticipate disruptions by diversifying, with most efforts focused on less perishable goods due to
the complexity and resource demands of handling perishable products under pandemic restrictions.
From the foregoing, building resilience to future shocks have become inevitable (Lawal, 2022).

3.4 Socio-Economic implications of the pandemic-related disruptions on agripreneurs’ income,
food security and overall well-being in Ebonyi state

The respondents were requested to express how the COVID-19 disruptions affected their

incomes, food security and overall well-being.
3.4.1 Economic implications of COVID-19 pandemic on incomes of agripreneurs
The respondents’ responses on how the disruptions caused by the pandemic affected their income in

relation to agricultural entrepreneurship are presented in Table 6.

Table 6. Economic implications of COVID-19 pandemic on incomes of agripreneurs

Extent of impact on income Freq. Percent
Significant increase 100 22
Significant decrease 198 44
Moderate increase 55 12
Moderate decrease 80 18
No change 17 4

Total 450 100
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A significant portion of agripreneurs experienced income changes during the COVID-19
pandemic, with 44% reporting a significant decrease, 22% a significant increase, 18% a moderate
decrease, and 12% a moderate increase. Overall, 62% witnessed a decrease in income, 34% saw an
increase, and 4% reported no change. Empirical evidence suggest that lower incomes and uncertainty
typically lead to reduced consumer spending and lower demand, resulting in shifts in consumption
habits and consumer behavior, such as restricted access to fresh and perishable food (Borsellino et
al., 2020; Martinez-Azua et al., 2021; Gu & Wang, 2020; Cranfield, 2020; Valaskova et al., 2021). The
studies further confirmed that the pandemic caused both negative and positive financial impacts for
agricultural food businesses, with changes in consumer behavior driven by economic downturns,
uncertainty, and altered purchasing power.

3.4.2  Economic implications of COVID-19 pandemic on food security of agripreneurs
The respondents were asked to discuss how the pandemic have contributed to changes in their food
security conditions. The results are presented in Table 7.

Table 7. Economic implications of COVID-19 pandemic on food security of agripreneurs

Extent of impact on income Frequency Percent
Increased food insecurity (difficulty in accessing sufficient and nutritious food) 150 33

No significant change in food security 10 2
Improved food security (e.g., better access to food sources) 65 14
Relying on alternative food sources or diets 80 18
Receiving food aid or assistance 95 21
Increased reliance on home gardening or farming 50 11
Total 450 100

The respondents stated that the COVID-19 pandemic increased food insecurity (33%); some
of them relied on food aids (21%), relied on alternative food sources or diets (18%) while 14% are of
the opinion that food security was improved during the pandemic.

The coronavirus pandemic (COVID-19) is considered as one of the major food-security risks
factors in recent times as it affected global economies, food production and food supply
activities dramatically (Althumiri et al., 2021; Barmann et al., 2021; Moretto et al., 2021). COVID-19
has directly influenced food supply chains and agriculture — in the areas of food supply and food
demand. These two perspectives directly affect food security; during the start of the COVID-19
pandemic, panic buying left empty shelves at supermarkets and stores because of sudden changes in
demand (Barmann et al., 2021; Alsuwailem et al., 2022). Interestingly, there was an increase in the
demand and consumption of food, as people have tended to stock them up during quarantines and
lockdowns (Montenegro & Young, 2020).

In addition, it was reported that during the COVID-19 pandemic, more than 1 billion people
suffered from nutritional deficiencies, which is an increasing global issue due to food insecurity, and,
therefore, these problems can have detrimental effects on public health, including diabetes, heart
disease, depression, etc. As a result, there are now more people who are food insecure than there
were a few years ago (Abu Nabhleh et al., 2023). In 2019, 8.9% of the world’s population (about 690
million people) suffered from malnutrition, and this figure has grown due to pandemic-related
disruptions (Headey et al., 2020; Smith & Wesselbaum, 2020; Hassen & Bilali, 2024). Food prices have
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also surged since February 2020, with increases exceeding 10% in many developing countries,
including Nigeria, further exacerbating food access and nutrition challenges (Laborde et al,
2021). These disruptions have had detrimental effects on public health, as food insecurity is closely
linked to a higher prevalence of chronic diseases and poor mental health outcomes (Leddy et al.,
2020).

3.4.3  Economic implications of COVID-19 pandemic on overall wellbeing of agricultural entrepreneurs
The respondents were asked to discuss how they perceived their overall well-being as

impacted by the pandemic-related disruptions in the agricultural supply chain. The result is

presented in Table 8.

Table 8. Economic implications of COVID-19 pandemic on wellbeing of agricultural entrepreneurs
Extent of impact on overall wellbeing Frequency Percent
Significantly worsened well-being 90 20
Moderately worsened well-being 105 23
Slightly worsened well-being 75 17
No significant change in well-being 60 13
Improved well-being due to specific adaptations or support 120 27
Total 450 100

The result revealed that the COVID-19 pandemic had a mixed impact on agripreneurs' well-
being. The majority experienced worsened well-being (around 60%), while 27% reported
improvements due to specific adaptations, and 13% saw no significant change in their well-being.
These outcomes reflect both the negative financial and operational challenges as well as the positive
effects of adaptive strategies such as increased use of technology and new marketing approaches
(Martinez-Azua et al., 2021; Alam et al., 2023; Sama-Berrocal & Martinez-Azua, 2022).

3.5 Determinants of agricultural firms” survival after COVID-19 crises

To examine the factors responsible for the survival and recovery of firms after the pandemic, the
Seemingly unrelated regression (SUR) model was employed. The results show that size of production
(measured by number of employees) was positive for producers and marketers at 5% and 10%
respectively; location of the agribusiness was positive for producers, processors and marketers at 5%,
5% and 1% levels of significance respectively. Previous experience of hazard was positive at 5%, 1%
and 10% levels of significance for producers, processors and marketers respectively; product
diversity mix was positive for producers at 1% level of significance; capital was positive for the three
categories at 10%, 1% and 5% significant levels respectively; beneficiary of social nets benefits was
positive at 10% and 5% for processors and marketers respectively while operation risk was negative

at 5% for marketers only. The result is presented in Table 9.
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Table 9: SUR estimates of the determinants of agribusiness firms” post COVID-19 crises survival

Variables Crop and livestock producers Crop and livestock processors Agricultural products
marketers/distributors

Coeff. Std. Error Y4 Coeff. Std. Error Y4 Coeff. Std. Error V4
Intercept 1763276 908767.8 1.94 876014.7 925611.3 0.95 609383 925500.5 0.66
Age of the -31059.54 72220.4 -0.43 -29150.63 77298.55 -0.38 -23680.11 74895.1 -0.32
agribusiness (years)
Firm size (number of 284628.8 115661.2 2.46" -54612.72 108369.7 -0.50 158234.2 86829.7 1.82
employees)
Agribusiness location 388767.8 189298 2.05" 450382.5 205749 2.19" 575927.1 185636.8 3.10™
Previous hazard 185139.1 86007.7 2,157 223859.3 56906.8 3.93* 237815.4 141745.4 1.68°
occurrence
Diversity of product 203334.2 60610.6 3.35™ 98867.56 164631.7 0.60 79939.7 171891.1 0.47
mix
Capital (Naira) 1.256098 6531699 1.92° 5413745 .1931049 2.80" 1.6794 6674777 2.52
Access to credit -33512.37 149521.9 -0.22 -83481.15 1422171 -0.59 50878.69 142266.9 0.36
Beneficiary of social 61663.95 222348.9 0.28 247002.6 136751.7 1.81° 443531.4 224130.3 1.98
net benefits
Operation risk 40597.85 179900.2 0.23 109905.1 186931.2 0.59 -258350.4 169760.8 -2.35"
Model R? 0.232 0.186 0.380
Root MSE 7.356 7.537 6.719

sk

", ", and “ = 1%, 5% and 10% levels of significance respectively.
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Findings showed that firm size and recovery were positively related implying that larger
agribusiness firms recovered better and faster than smaller firms. Agribusiness firms with more
employees typically have larger capital bases, higher labour productivity, and broader organizational
resources than smaller firms, reflecting greater compensation of employees, gross operating surplus,
and capital intensity in large enterprises. Relevant literature like Pedauga et al. (2021), Ambrogio et
al. (2022) opined that such resource advantages helped many larger agribusiness firms better absorb
shocks from input shortages, temporary shutdowns, and demand/supply disturbances, including
supply-chain breaks and global value chain disruptions, thereby supporting resilience and survival
relative to more constrained small firms. In addition, Firm size is closely linked to technology
adoption and digital innovation, with larger firms generally having greater resources, readiness, and
incentives to integrate advanced digital technologies than micro and small firms. Larger firms are
more likely to adopt digital platforms, advanced manufacturing and supply-chain technologies,
supported by higher organizational readiness, lower security concerns, and more developed digital
capabilities (Shahzad et al., 2024). According to Mishrif and Khan (2023), Cui et al. (2022) and
Ambrogio et al. (2022), adoption of these technologies enhanced supply-chain coordination and
integration, reduced coordination and transaction costs, and supported information processing
across suppliers and customers, thereby improving operational efficiency.

The positive coefficient of location indicates that agribusiness firms situated in urban areas
were generally better positioned to survive and recover following the COVID-19 crisis. Dixon et al.
(2021) and Weersink et al. (2020) all asserted that urban locations provided advantages such as
improved access to markets, supply chains, and support services, which helped firms adapt more
quickly to disruptions caused by the pandemic. Findings further revealed urban-based firms
benefited from stronger infrastructure, diversified market channels, and greater policy support, all of
which contributed to their resilience and recovery compared to their rural counterparts (Alam et al.,
2023).

Findings also showed that the coefficient of hazard experience was positively signed,
implying that agribusiness firms with previous experiences of hazards survived and recovered faster
than those without any experience. This aligns with research demonstrating that prior experience and
learning from past disruptions can significantly enhance a firm's ability to adapt, reduce the hazard
rate, and increase the likelihood of survival in the face of new challenges (Roner and Tomasi,
2024). Firms that have navigated previous hazards develop resilience and adaptive strategies, which
contribute to faster recovery and greater long-term sustainability compared to firms lacking such
experience.

The positive diversification coefficient for crop and livestock producers indicates that
producing a variety of crops and livestock helped buffer the impacts of COVID-19 shocks, enabling
these agripreneurs to recover more quickly after the crisis. Studies showed that diversification
strategies such as integrating different crops, livestock, and aquaculture, or expanding product and
marketing channels stabilized income and food availability during the pandemic, making producers
more resilient to disruptions (Wang et al., 2024; Benedek et al., 2021; Marsden et al., 2023). Diversified
farms were better able to adapt to changing market conditions and supply chain interruptions, and
this resilience was observed across different contexts, including small-scale and agricultural tourism

operations (Mastronardi et al., 2021; Brune et al., 2023).
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Capital was positively signed for all the agripreneurs, suggesting that firms with more capital
survived and recovered faster from the COVID-19 crisis than agripreneurs with limited capital.
Empirical evidence shows that agribusinesses with better access to finance were less likely to
experience declines in sales or exit the market and were better able to withstand pandemic-induced
shocks (OZ§uca, 2024; Liu et al., 2024). Higher levels of working capital and a stronger net working
capital ratio were associated with improved financial performance during the pandemic, highlighting
the importance of liquidity and capital reserves for resilience and conversely, agribusinesses facing
credit constraints or limited capital were more likely to suffer from cash flow problems, overdue
financial obligations, and operational disruptions, making recovery more difficult (Zharare and
Mashingaidze, 2020).

Access to social net benefits during the COVID-19 crisis was positively related to survival
and recovery from the pandemic, implying that agripreneurs who had access to social net benefits
survived and recovered faster than those who had no access. Empirical evidence show that
government social assistance programs, such as direct cash transfers and social protection schemes,
played a crucial role in alleviating credit constraints, supporting agricultural investments, and
protecting food security for vulnerable households and agribusinesses during the crisis (Varshney et
al.,, 2021; Abay et al., 2020). Households and agripreneurs benefiting from these programs were less
likely to reduce expenditures on essential inputs, health, and education, and experienced smaller
increases in food insecurity compared to those without such support.

Operation risk was negatively related to survival for marketers, implying that as operational
risk increased, survival and recovery after COVID-19 was compromised. Research shows that higher
operational risks such as increased costs, market inaccessibility, supply chain disruptions, and price
fluctuations significantly reduced the performance and resilience of agribusinesses during the
pandemic, leading to reduced revenues, increased spoilage, and greater vulnerability to business
closure (Nganu et al.,, 2024; Hatab et al., 2023; Ali & Govindan, 2021). Firms with limited resources
and inadequate risk management strategies were particularly affected, as they struggled to adapt to

the rapidly changing environment and were less able to recover from disruptions (Hatab et al., 2020).

5. Conclusions

The COVID-19 pandemic has triggered unprecedented disruptions in global supply chains
across various sectors, with agriculture being particularly vulnerable to its cascading effects. This
study was therefore conducted to examine the impact of COVID-19 pandemic on the supply chain
activities of agricultural products in Ebonyi state, Nigeria. The result shows that four (4) major
categories of agricultural supply chain actors were sampled in the study. Crop/livestock processors
were in the majority (44%), followed by marketers/distributors (27%), crop/livestock producers (23%)
and consumers (6%). The result shows that majority (51%) of the respondents stated that the
pandemic severely disrupted their supply chain activities. Generally, it could be inferred that a
majority (57%) witnessed a decrease in their incomes due to the pandemic disruption in supply
chain. The result revealed that generally, majority of agricultural entrepreneurs (60%) experienced
one form or the other of a worsened well-being. To mitigate these COVID-19 inflicted disruptions,
the SC actors resorted to finding alternative transportation and logistics solutions, adapting
production processes to reduce labor requirements, reducing operational costs through efficiency

measures, diversifying product offerings to meet changing demand, seeking financial support or
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grants for business continuity and expanding online sales and e-commerce channels. The estimates
of the Seemingly unrelated regression (SUR) model show that size of production (measured by
number of employees), location of the agribusiness, previous experience of hazard, product diversity
mix, capital, social net benefits and operation risk were responsible for the recovery and survival of
agribusiness firms after the COVID-19 pandemic.

Agribusiness firms must manage operational risks to enhance the survival and recovery
prospects of agribusinesses, especially during crises like COVID-19. Government must provide
robust social safety nets to enhance the resilience and recovery of agribusinesses during systemic
shocks. There is need for multi-layered diversification, including product and income stream
diversification to build resilience against shocks. Agribusiness firms should strategically adopt and
integrate appropriate digital technologies to enhance operational flexibility, reduce transaction costs,
improve responsiveness to future disruptions and strengthen the post-COVID-19 recovery and long-
term resilience of the agricultural sector.

Limitation (endogeneity)

This study may be subject to potential endogeneity arising from reverse causality, as
variables such as access to capital and technology adoption may both influence and be influenced by
agribusiness survival during COVID-19. Consequently, the estimated relationships should be
interpreted as associative rather than strictly causal. Future research could therefore extend this
analysis using panel data or instrumental variable techniques.
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